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Summary[1](#efs25223-note-1006){ref-type="fn"} {#efs25223-sec-0001}
==============================================

Following a request from the European Commission, the Panel on Additives and Products or Substances used in Animal Feed (FEEDAP) was asked to deliver a scientific opinion on the safety of vitamin B2 in the form of riboflavin produced by *Bacillus subtilis* as an additive to feed and water for drinking for all animal species and categories.

The additive riboflavin (80%) is produced by fermentation of the genetically modified *B. subtilis* strain KCCM‐10445. The FEEDAP Panel issued an opinion on the safety and efficacy of the additive (EFSA FEEDAP Panel, [2014](#efs25223-bib-0001){ref-type="ref"}) based on a dossier supplied by the applicant. The Panel concluded that neither the production strain nor its recombinant DNA was detected in the final product, and therefore, the additive does not give rise to any safety concern with regard to the genetic modification of the production strain.

The European Commission informed EFSA that the Community Reference Laboratory on Feed additives, in the context of an official control, reported on the presence of recombinant DNA in samples of the additive. The European Commission asked EFSA to deliver a new opinion on the safety of Vitamin B~2~ (80%) as riboflavin produced by *B. subtilis* based on the new data indicating the presence of recombinant DNA, complementing the former one.

The strain *B. subtilis* KCCM‐10445 was previously characterised by the FEEDAP Panel (EFSA FEEDAP Panel, [2014](#efs25223-bib-0001){ref-type="ref"}). Owing to the genetic modification, the strain harbours genes conferring resistance to antimicrobials.

Analyses of two batches of the product performed by the German official laboratory revealed the presence of viable cells in both of them (550 CFU/g and 2.2 × 10^5^ CFU/g, respectively). The viable cells were identified as *B. subtilis* by analysis of the 16S rRNA gene sequence. DNA isolated from colonies of both batches was further analysed targeting fragments specific to the production strain *B. subtilis* KCCM‐10445. The results indicate that the colonies found in one of the batches tested belong to the production strain. These data are in contrast with the data previously provided by the applicant (EFSA FEEDAP Panel, [2014](#efs25223-bib-0001){ref-type="ref"}), according to which the production strain could not be detected in the product. The batches analysed by the applicant were different from those analysed by the German official laboratory.

The same two batches of the product were tested for the presence of recombinant DNA from the production strain. The data suggests that remnants of the intact antimicrobial resistance gene could remain in the product. These data are in contrast with the data previously provided by the applicant (EFSA FEEDAP Panel, [2014](#efs25223-bib-0001){ref-type="ref"}), according to which no recombinant DNA was detected in the product.

The product contains viable cells and DNA of the genetically modified *B. subtilis* used as production strain. Therefore, the FEEDAP Panel considers that the additive vitamin B~2~ (80%) poses a risk for the spread of viable cells and DNA of a genetically modified strain‐harbouring genes coding for resistance to antimicrobials of human and veterinary importance.

1. Introduction {#efs25223-sec-0003}
===============

1.1. Background and Terms of Reference as provided by the requestor {#efs25223-sec-0004}
-------------------------------------------------------------------

Regulation (EC) No 1831/2003[2](#efs25223-note-1007){ref-type="fn"} establishes the rules governing the Community authorisation of additives for use in animal nutrition and, in particular, Article 9 defined the terms of the authorisation by the Commission.

The applicant, VITAC EEIG, is seeking a Community authorisation of Vitamin B~2~ (80%) as riboflavin produced by *Bacillus subtilis* for all animal species, as a nutritional additive. (Table [1](#efs25223-tbl-0001){ref-type="table"})

###### 

Description of the substance

  ---------------------------------- -------------------------------------------------------------------------------------
  **Category of additive**           Nutritional additive
  **Functional group of additive**   vitamins, pro‐vitamins and chemically well‐defined substances having similar effect
  **Description**                    Vitamin B~2~ (80%) as riboflavin produced by *Bacillus subtilis*
  **Target animal category**         For all animal species
  **Applicant**                      VITAC EEIG
  **Type of request**                New opinion
  ---------------------------------- -------------------------------------------------------------------------------------

John Wiley & Sons, Ltd

The Community Reference Laboratory on Feed additives informed the Commission that, in the context of the official controls, one German official laboratory had analysed the reference samples stored in the Community Reference Laboratory of Feed additives. The samples analysed corresponded to all the vitamin B~2~ dossiers that were under re‐evaluation procedure by Article 10(2) to Regulation 1831/2003 on feed additives. The laboratory found recombinant DNA from the production strain in the sample of VITAC EEIG. The other samples were clean.

The applicant indicated in the dossier that the additive did not contain recombinant DNA from the production strain that was genetically modified, while the analysis performed demonstrated the presence of this recombinant DNA, therefore, non‐compliance has been identified. The information provided by the applicant is not correct as recombinant DNA is present in the additive.

These new facts that come into knowledge would impact the assessment of this product as EFSA has based its opinion on the information provided by the applicant and on the assumption that the additive is free from recombinant DNA, in accordance with the information provided by the applicant.

In view of the above, the Commission asks the Authority to deliver a new opinion on the safety of Vitamin B~2~ (80%) as riboflavin produced by *Bacillus subtilis* based on the new data indicating the presence of recombinant DNA.

1.2. Additional information {#efs25223-sec-0005}
---------------------------

The additive under assessment consists in vitamin B~2~ in the form of riboflavin produced by the genetically modified *Bacillus subtilis* strain KCCM‐10445. The Panel on Additives and Products or Substances used in Animal Feed (FEEDAP) issued an opinion on the safety and efficacy of this additive for all animal species and categories (EFSA FEEDAP Panel, [2014](#efs25223-bib-0001){ref-type="ref"}). In its opinion, the Panel concluded that neither the production strain nor its recombinant DNA were detected in the final product, and therefore, the additive does not give rise to any safety concern with regard to the genetic modification of the production strain.

In the context of official controls, one German official laboratory analysed the reference samples of the additive and found viable cells and recombinant DNA from the production strain in them. The samples analysed were from different production batches from those used to produce the data included in the dossier submitted to EFSA.

2. Data and methodologies {#efs25223-sec-0006}
=========================

2.1. Data {#efs25223-sec-0007}
---------

The present assessment is based on data provided by the Community Reference Laboratory on Feed additives,[3](#efs25223-note-1008){ref-type="fn"} plus new data requested to the applicant in support of the authorisation request for the use of vitamin B~2~ (80%) as riboflavin produced by *B. subtilis* for all animal species as a feed additive. The FEEDAP Panel also used the data from its previous risk assessment of the additive to deliver the present output.

2.2. Methodologies {#efs25223-sec-0008}
------------------

The approach followed by the FEEDAP Panel to assess the safety of vitamin B~2~ (80%) as riboflavin produced by *B. subtilis* is in line with the principles laid down in Regulation (EC) No 429/2008 and the Guidance on the risk assessment of genetically modified microorganisms and their products intended for food and feed use (EFSA GMO Panel, [2011](#efs25223-bib-0002){ref-type="ref"}).

3. Assessment {#efs25223-sec-0009}
=============

The present assessment is based on the report by the Community Reference Laboratory on Feed Additives about the presence of recombinant DNA from the production strain in samples of the product,[4](#efs25223-note-1009){ref-type="fn"} and therefore, it covers the safety aspects linked to the possible presence of cells from the production strain and its recombinant DNA in the product. Other aspects of the safety and efficacy of the product have been previously addressed by the FEEDAP Panel (EFSA FEEDAP Panel, [2014](#efs25223-bib-0001){ref-type="ref"}).

3.1. Characterisation[5](#efs25223-note-1010){ref-type="fn"} {#efs25223-sec-0010}
------------------------------------------------------------

### 3.1.1. Characterisation of the production strain {#efs25223-sec-0011}

Riboflavin (80%) is produced by fermentation of the genetically modified *B. subtilis* strain KCCM‐10445. The strain, as previously characterised by the FEEDAP Panel (EFSA FEEDAP Panel, [2014](#efs25223-bib-0001){ref-type="ref"}), carries four antimicrobial resistance genes, three of them artificially inserted.

### 3.1.2. Presence of cells of the production strain in the product {#efs25223-sec-0012}

Analyses of two batches of the product performed by the German official laboratory revealed the presence of viable cells in both of them (550 CFU/g and 2.2 × 10^5^ CFU/g, respectively).[6](#efs25223-note-1011){ref-type="fn"} Tests were done by plating on non‐selective medium and incubation at 37°C for 18--24 h. Different dilutions of the product were plated to reach a theoretical limit of detection of up to 50 CFU/g.[7](#efs25223-note-1012){ref-type="fn"} The viable cells were identified as *B. subtilis* by analysis of the 16S rRNA gene sequence. DNA isolated from colonies of both batches was further analysed targeting fragments specific to the production strain *B. subtilis* KCCM‐10445 as follows: By real‐time polymerase chain reaction (PCR).By conventional PCR.

Amplification was found in four of five colonies analysed for the batch containing 550 CFU/g. The results were confirmed by analysing the DNA of the only colony isolated from a second sample of the same batch. No amplification was found in the colonies isolated form the batch containing 2.2 × 10^5^ CFU/g.[8](#efs25223-note-1013){ref-type="fn"} The results indicate that the colonies found in one of the samples tested belong to the production strain.

These data are in contrast with the data previously provided by the applicant in the framework of the risk assessment by EFSA (EFSA FEEDAP Panel, [2014](#efs25223-bib-0001){ref-type="ref"}). According to the applicant\'s data, the production strain could not be detected in three batches of the product. The batches analysed by the applicant were different from those analysed by the German official laboratory.

### 3.1.3. Presence of DNA from the production strain in the product {#efs25223-sec-0013}

The German official laboratory further analysed the same two batches of the product for the presence of recombinant DNA from the production strain. PCR was performed using the same primer pairs as detailed above. Amplification was found by conventional PCR (465‐bp fragment) in three of four samples of one batch and in the only sample tested of the other.[6](#efs25223-note-1011){ref-type="fn"} The limits of detection, in terms of amount of DNA per weight of product, were not calculated. The results indicate that recombinant DNA from the production strain remains in the tested batches of the product.

These data are in contrast with the data previously provided by the applicant in the framework of the risk assessment by EFSA (EFSA FEEDAP Panel, [2014](#efs25223-bib-0001){ref-type="ref"}). According to the applicant\'s data, no recombinant DNA was detected above the limits of detection provided in three batches of the additive by conventional PCR. Limits of detection were calculated following the recommendations of the relevant guidance (EFSA GMO Panel, [2011](#efs25223-bib-0002){ref-type="ref"}).

3.2. Safety[9](#efs25223-note-1014){ref-type="fn"} {#efs25223-sec-0014}
--------------------------------------------------

The production strain *B. subtilis* KCCM‐10445 carries several antimicrobial resistance genes.

Although the set of data provided by the applicant in the frame of the risk assessment by EFSA indicated that the production strain and its DNA are absent from the product, the analyses conducted by the German official control laboratory on two reference samples deposited at the European Union Reference Laboratories (EURL) demonstrated the presence of viable cells of the production strain in one sample and of its DNA in both of them. The fragments found suggest that, apart from the production strain, remnants of the intact antimicrobial resistance gene could remain free in the product.

4. Conclusions[10](#efs25223-note-1015){ref-type="fn"} {#efs25223-sec-0015}
======================================================

The production strain *B. subtilis* KCCM‐10445 carries four antimicrobial resistance genes, three of them introduced by genetic modifications. In a previous assessment (EFSA FEEDAP Panel, [2014](#efs25223-bib-0001){ref-type="ref"}), the Panel concluded that neither the production strain nor its recombinant DNA was detected in the final product, and therefore, the additive does not give rise to any safety concern with regard to the genetic modification of the production strain.

New data provided by the German official control laboratory on product batches different from those analysed by the applicant show that the product contains viable cells and/or DNA of the genetically modified production strain. Therefore, the FEEDAP Panel concludes that the product vitamin B~2~ (80%) as riboflavin poses a risk for the target species, consumers, users and the environment due to the spread of viable cells and DNA of a genetically modified strain‐harbouring genes coding for resistance to antimicrobials of human and veterinary importance.

Documentation provided to EFSA {#efs25223-sec-0016}
==============================

Report. Detection of recombinant DNA in reference samples. VITAC request for the evaluation of vitamin B~2~ (riboflavin). July 2016. Submitted by the European CommissionSafety of vitamin B~2~ (80%) as riboflavin produced by *Bacillus subtilis* for all animal species. Supplementary information. August 2016. Submitted by the Joint Research CentreSafety of vitamin B~2~ (80%) as riboflavin produced by *Bacillus subtilis* for all animal species. Supplementary information. October 2016. Submitted by the Joint Research Centre and the Center for Agricultural Technology Augustenberg (Germany)Safety of vitamin B~2~ (80%) as riboflavin produced by *Bacillus subtilis* for all animal species. Supplementary information. March 2017. Submitted by the Joint Research CentreSafety of vitamin B~2~ (80%) as riboflavin produced by *Bacillus subtilis* for all animal species. Supplementary information. April 2017. Submitted by VITAC

Abbreviations {#efs25223-sec-0017}
=============

FEEDAPThe Panel on Additives and Products or Substances used in Animal FeedPCRpolymerase chain reactionEURLEuropean Union Reference Laboratories
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